We have previously demonstrated that elevation of free cytosolic Ca 2+ concentration at the time of differentiation of chondroblasts was mainly due to a Ca 2+ influx and it was indispensable to cartilage formation in chicken high density mesenchymal cell cultures (HDC) [C. Matta, J. Fodor, Z. Szijgyarto, T. Juhasz, P. Q1 Gergely, L. Csernoch, R. Zakany, Cytosolic free Ca 2+ concentration exhibits a characteristic temporal pattern during in vitro cartilage differentiation: a possible regulatory role of calcineurin in Ca-signalling of chondrogenic cells, Cell Calcium 44 (2008) 310-323]. Here, we report that chondrogenic cells secreted ATP and administration of ATP to the culture medium evoked Ca 2+ transients exclusively in the presence of extracellular Ca 2+ and only on day 3 of culturing, when the final commitment of chondroblasts occurs. Moreover, ATP caused elevated protein expression of the chondrogenic transcription factor Sox9 and stimulated cartilage matrix production. Expression pattern of different types of both ionotropic and metabotropic purinergic receptors was detected. Agonists of metabotropic receptors, ADP and UDP did not evoke any Ca 2+ transients and had no influence on cartilage formation, while UTP caused transient elevation of cytosolic Ca 2+ concentration in 3-day-old HDC without stimulating matrix production. Suramin, which blocks all P2X receptors but not P2X 4 did not impede the effects of ATP, furthermore, P2X 4 appeared in the plasma membrane fraction and gave signals with immunocytochemistry only from day 3. In summary, we suggest a role of ionotropic purinergic signalling of P2X 4 in the generation of ATP-dependent Ca 2+ transients of differentiating chondroblasts.
a b s t r a c t
We have previously demonstrated that elevation of free cytosolic Ca 2+ concentration at the time of differentiation of chondroblasts was mainly due to a Ca 2+ influx and it was indispensable to cartilage formation in chicken high density mesenchymal cell cultures (HDC) [C. Matta, J. Fodor, Z. Szijgyarto, T. Juhasz, P. Q1 Gergely, L. Csernoch, R. Zakany, Cytosolic free Ca 2+ concentration exhibits a characteristic temporal pattern during in vitro cartilage differentiation: a possible regulatory role of calcineurin in Ca-signalling of chondrogenic cells, Cell Calcium 44 (2008) 310-323]. Here, we report that chondrogenic cells secreted ATP and administration of ATP to the culture medium evoked Ca 2+ transients exclusively in the presence of extracellular Ca 2+ and only on day 3 of culturing, when the final commitment of chondroblasts occurs. Moreover, ATP caused elevated protein expression of the chondrogenic transcription factor Sox9 and stimulated cartilage matrix production. Expression pattern of different types of both ionotropic and metabotropic purinergic receptors was detected. Agonists of metabotropic receptors, ADP and UDP did not evoke any Ca 2+ transients and had no influence on cartilage formation, while UTP caused transient elevation of cytosolic Ca 2+ concentration in 3-day-old HDC without stimulating matrix production. Suramin, which blocks all P2X receptors but not P2X 4 did not impede the effects of ATP, furthermore, P2X 4 [8, 9] . Both transcription factors have important functions during 50 chondrogenesis [10, 11] . [12, 13] , providing data on the molecular regula- 
Preparation of cell extracts

150
Cell cultures were harvested on each day of culturing. Cell pel-151 lets were suspended in 100 L of homogenization buffer containing 152 50 mM Tris-HCl buffer (pH 7.0), 10 g/mL Gordox, 10 g/mL leu- 
RT-PCR analysis
166
For RT-PCR analysis, cartilage colonies were washed three times 167 with RNase-free physiological sodium chloride, snap-frozen in liq- hardly comparable with that on day 3 (Fig. 1F ).
283
To establish whether metabotropic or ionotropic purinergic 284 receptors were responsible for these effects, ATP was administered 285 to cells in a Tyrode's solution lacking free Ca 2+ ( Fig. 2A and B ). In the suramin inhibits all P2X receptors except P2X 4 and P2X 6 [16] . with the lack of significant desensitization (Fig. 2D) (Fig. 3A) . ( Fig. 3B-D (Fig. 4A) . mRNA expression of P2X 1 and P2X 7 receptor sub- showed constant expression levels throughout the culturing period 345 (Fig. 6B) .
the different P2X receptor subtypes (Fig. 4B) . We could not detect 348 the P2X 2 receptor subtype, and no signals were visible for P2X 3 349 and P2X 6 , either in total lysates or in isolated plasma membrane (Fig. 6C) . higher rate of matrix production under the effect of ATP (Fig. 5B ).
U N C O R R E C T E D P R O O F
404
Although mRNA expression level of Sox9 did not change (Fig. 5B) , (Fig. 5A) . Moreover, the ATP- (Fig. 5B and C) . 
Administration of ADP, UDP and UTP to the culture medium
422 has no effect on cartilage formation 423 We examined the administration of the nucleotides on car- (Fig. 6A) . 
466
In the present study, we report the possible involvement of We also showed that probably the members of the ionotropic P2X acid synthesis of fibroblasts [27] , and hyaluronic acid is responsi-552 ble for holding aggregates of aggrecan together in cartilage matrix.
553
The reduced amount of hyaluronic acid may cause increased loss of 554 aggrecan during metachromatic staining procedures of HDC, caus-555 ing virtual reduction of the detected amount of cartilage matrix.
556
We also showed that cells of HDC secreted ATP into the culture 
573
In summary, our observations provide the first evidence on 574 the possibility of a purinergic autoregulation of chondrogenesis. 
